Coffee inhibits nuclear factor-kappa B in prostate cancer cells and xenografts.
Chronic inflammation contributes to prostate cancer and the transcription factor Nuclear Factor-kappa B (NF-κB) is constitutively active in most such cancers. We examine the effects of coffee on NF-κB and on the regulation of selected genes in human-derived prostate cancer cells (PC3) and in PC3 xenografts in athymic nude mice. PC3 cells stably transduced with an NF-κB-luciferase reporter were used both in vitro and for xenografts. NF-κB activity was measured by reporter assays, DNA binding and in vivo imaging. Gene expression was measured in PC3 cells, xenografts and tumor microenvironment by low-density arrays. Western blotting of activated caspases was used to quantify apoptosis. Coffee inhibited TNFα-induced NF-κB activity and DNA-binding in PC3 cells. Furthermore, coffee increased apoptosis and modulated expression of a number of inflammation- and cancer-related genes in TNFα-treated PC3 cells. In vivo imaging revealed a 31% lower NF-κB-luciferase activation in the xenografts of the mice receiving 5% coffee compared to control mice. Interestingly, we observed major changes in gene expression in the PC3 cells in xenografts as compared to PC3 cells in vitro. In PC3 xenografts, genes related to inflammation, apoptosis and cytoprotection were down-regulated in mice receiving coffee, and coffee also affected the gene expression in the xenograft microenvironment. Our data demonstrate that coffee inhibits NF-κB activity in PC3 cells in vitro and in xenografts. Furthermore, coffee modulates transcription of genes related to prostate cancer and inflammation. Our results are the first to suggest mechanistic links between coffee consumption and prostate cancer in an experimental mouse model.